ABSTRACT
INTRODUCTION
The increased severity of harmonic pollution in power networks with the development of power semiconductors and power-electronics application techniques has attracted the attention to develop dynamic and adjustable solutions to the power quality problems. These power harmonics are called electrical pollution which will degrade the quality of the power supply. As a result, filtering process for these harmonics is needed in order to improve the quality of the power supply.
Therefore, these harmonics must be mitigating. In order to achieve this, series or parallel configurations or combinations of active and passive filters have been proposed depending on the application type [1] , [2] . Traditionally, a passive LC power filter is used to eliminate current harmonics when it is connected in parallel with the load [3] . This compensation equipment has some drawbacks mainly related to the appearance of series or parallel resonances because of which the passive filter cannot provide a complete solution. Since the beginning of the 1980s, active power filters (APFs) have become one of the most habitual compensation methods [4] . A usual APF consists of a three-phase pulse width modulation (PWM) voltage source inverter. The APF can be connected either in parallel or in series with the load. The first one is especially appropriate for the mitigation of harmonics of the loads called harmonic current source. In contrast, the series configuration is suitable for the compensation of loads called harmonic voltage source. However, the costs of shunt active filters are relatively high for large-scale system and are difficult to use in highvoltage grids. In addition, their compensating performance is better in the harmonic current source load type than in the harmonic voltage source load type [7] , [8].
POWER QUALITIES AND THEIR SOLUTION
Power Quality (PQ) related issues are of most concern nowadays. The widespread use of electronic equipment, such as information technology equipment, power electronics such as adjustable speed drives (ASD), programmable logic controllers (PLC), energy-efficient lighting, led to a complete change of electric loads nature [8] . These loads are simultaneously the major causers and the major victims of power quality problems. Due to their non-linearity, all these loads cause disturbances in the voltage waveform Along with technology advance, the organization of the worldwide economy has evolved towards globalization and the profit margins of many activities tend to decrease. The increased sensitivity of the vast majority of processes (industrial, services and even residential) to PQ problems turns the availability of electric power with quality a crucial factor for competitiveness in every activity sector. There are two approaches to the mitigation of power quality problems. The first approach is called load conditioning, which ensures that the equipment is less sensitive to power disturbances, allowing the operation even under significant voltage distortion. The other solution is to install line conditioning systems that suppress or counteracts the power system disturbances. A flexible and versatile solution to voltage quality problems is offered by active power filters. Currently they are based on PWM converters and connect to low and medium voltage distribution system in shunt or in series. Series active power filters must operate in conjunction with shunt passive filters in order to compensate load current harmonics. 
SERIES APF TOPOLOGY DESCRIPTION AND MODELING

Description of the APF Topology
Fig .1 shows the topology of the combined SAPF and shunt passive filter (PF), acting as zero impedance for the fundamental frequency and as high resistor for the harmonics frequencies. The APF, which is supplied by a low power PWM inverter, is connected in series with the main supply and the non-linear load through the current transformer. The passive filter connected in parallel to the load is used to damp the 5 th and the 7 th harmonic of Vl because of their high amplitudes This equivalent scheme is modeled by (1) and (2):
Where,
The voltage error is given by:
Vslref : is expressed by:
Vsh, Vlh, ish: represent, respectively, the harmonic components present in Vs, Vl, and is.
k: is a current sensor gain.
APF Voltage references determination
The harmonic component Vslh of Vsl is defined by:
First, we extract the p-q components of Vsl:
Cpq, C32 representing the Park matrix and Concordia matrix given respectively by: 
Finally, this algorithm can be represented as shown in the block diagram of Fig.3 .
Fig. 3 Block diagram of voltages references determination
Inverter control using PWM
The control method is aimed to control PWM inverter to produce the desired compensation voltage, in the output of series APF. This method is achieved by implementing a fuzzy logic controller [5-10] which starts from the difference between the injected voltage (Vinj) and the calculated reference voltage (Vslf) that determines the reference voltage of the inverter (modulating wave). This reference voltage is compared with two carrying triangular identical waves shifted one from other by a half period of chopping producing the control signal to control the onoff of the IGBT. The general block diagram of voltage control is shown in Fig.4 . 
Fuzzy Control Application
Fuzzy logic serves to represent uncertain and imprecise knowledge of the system, whereas fuzzy control allows taking a decision even if we can't estimate inputs/outputs only from uncertain predicates. Fig. 5 , shows the synoptic scheme of fuzzy controller, which possesses two inputs (the error (e), (e = Vslf -Vinj) and its derivative (de)) and one output (the command (cde)).
[5] 
SIMULATION RESULTS
The simulation is carried out using a program working in MATLAB/ Simulink environment. For non linear load we use a three phase diode rectifier with RL and RC load 
Simulation Results before Filtering
Simulation Results with RL Load 
Simulation Results after Filtering
CONCLUSION
In this article, we show the advantages of the hybrid power filter which consists of a combination of shunt passive filter and series active filter to improve the power quality especially harmonic mitigation (current and voltage) in three phase system with the use of fuzzy logic controllers.
The results obtained with the use of the hybrid filter ( SAPF & PF ) have clearly shown that mitigation are important of harmonic current of THDI from 24,46 % to 2,19% ( Under the standard 5% ) ; and even for harmonic voltages of THDV from 7,49 to 4,27 % (Under the standard .In figure 6 shows the delay between the voltage and current source is high but the figure 14 illustrates the reduction in the time between the current and the voltage of the source; ie correcting the power factor when the hybrid filter ( SAPF & FP) is connected .
The fuzzy logic controller has improved the performance of the equilibrium state of the series active power filter. The effectiveness of the proposed system is proved by simulation. 
